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Abstract
Asking respondents sensitive questions directly may lead to socially desirable responding. 
As alternative, some have proposed using the Item Count Technique (ICT). The problem 
with ICT methods is that these can have low statistical efficiency, but also do not provide 
an indicator of the behavior at the respondent level. We propose a new variant of the ICT 
to overcome these issues: the Longitudinal Item Count Technique (LICT). Instead of ad-
ministering different lists (one including the sensitive item and one without) to two random 
groups in a single survey, the LICT administers both lists to each respondent, but at dif-
ferent survey waves. The sensitive attribute can be estimated as the difference within indi-
viduals across waves. Like the ICT, the LICT can be extended to a two-list version. In this 
paper we discuss the assumptions, implementation, limitations, and ethical implications of 
this novel technique, and present application of the method in the Understanding Society 
Innovation Panel, estimating the prevalence of the gay, lesbian, and bisexual population in 
the United Kingdom. In this first application, the LICT in some ways appeared to provide 
better estimates than the traditional ICT, but also provided some inconsistency in esti-
mates. We discuss the implications of these results and point to routes for further research.
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The Item Count Technique (ICT) – also called “Unmatched Count Technique” or 
“List Experiments” – is used to improve the measurement of sensitive topics, reduc-
ing social desirability bias. This promising technique protects respondents’ privacy 
when it works as planned, with no “ceiling” and “floor” effects (i.e. every or no item 
in the list applying). The ICT, introduced by Smith, Federer and Raghavarao (1974), 
is an indirect questioning technique to ask sensitive questions in surveys. Instead of 
inferring the population prevalence of a sensitive behavior by asking respondents 
directly whether they engaged in that behavior, using the ICT the researcher can 
extrapolate this information experimentally. 
Specifically, in the ICT sample members are randomly divided into two 
groups; respondents in each group are presented with a list of items and asked 
to count how many items apply to them. Each group’s list is identical but for the 
sensitive item appearing only in one of them. Items should be selected such that it 
is reasonable for respondents to select some but not all items. While ICT methods 
produce estimates that can be useful in estimating prevalence of sensitive behaviors 
within subgroups and for regression analyses (see Corstange 2009; Holbrook & 
Krosnick 2010; Blair & Imai 2010; Imai 2011; Glynn 2013), such results from the 
ICT are typically imprecise due to low statistical efficiency. The lack of indicators 
at the respondent-level is also problematic as ICT methods do not allow analyses at 
the individual-level, but rather at the aggregate-level only.
To overcome these issues, we propose a variation to the ICT: the Longitudinal 
Item Count Technique (LICT). Instead of splitting the sample in two groups, all 
respondents are presented with the list which includes the sensitive item in one 
survey wave and the list that does not include the sensitive item in another survey 
wave. Since the entire sample is used, there are less concerns of statistical efficiency, 
as with standard ICT. Importantly, LICT methods also provide an individual-level 
indicator of the behavior of interest under certain circumstances, since both lists 
(with and without the sensitive item) are administered to each respondent. In these 
cases, analyses can be made directly at the individual-level, including multivari-
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ate methods such as regression models without the need for multiple steps such as 
those proposed by Imai (2011).
The circumstances where these meaningful individual-level indicators are met 
mostly likely occur when the items are time invariant, e.g. items that refer to past 
events, like where the respondents grew up (“I have grown-up in the country-side”), 
dates in the past which are significant to the respondents, like birthdays of signifi-
cant others (“My father’s birthday is in October”), etc. If the selected items are not 
time invariant (e.g. “I have travelled to Spain”), the event may occur between data 
collection waves. If that is the case, respondents answering the survey question 
accurately would report a higher number of items in the second wave compared to 
the first survey wave. 
Time invariance in LICT methods is not always necessary, except that the 
LICT also rests on the assumption that there is no trend in the list items (upward or 
downward, across waves). If there is a trend in the list items (including the sensi-
tive behavior) measuring differences will be confounded with change over time. 
As long as there is not a trend, individual respondent time variability is acceptable, 
although it will increase the variance of estimates. In some ways, individual time 
variability may be desirous in the LICT. Generally, the LICT allows researchers to 
identify whether the trait of interest applies to the respondent, although it provides 
less privacy than the ICT. In particular, if a respondent remembers the lists across 
waves, time invariant items may lead respondents to realize they will be reporting 
on the sensitive behavior by reporting higher or lower counts (depending on which 
list is presented at which wave). 
Conversely, time variant items may allow respondents to maintain a sense of 
anonymity intended by ICT methods. For example, travelling to Spain may occur 
between waves, or a tattoo may be removed – in either case, changes to the counts 
are therefore not directly related to the indication of the sensitive behavior. Further, 
in the LICT design proposed here, respondents are divided where half of the sample 
receives the list with the sensitive item in an earlier wave and the list without in a 
later wave, while the reverse ordering occurs for the other group. To the extent that 
time variant behaviors do not trend and are distributed equivalently across groups 
over time, the averaging of estimates will tend to eliminate any bias introduced by 
time invariant items. 
Further, for both the ICT and LICT to work properly, items should be selected 
to avoid “ceiling” and “floor” effects. If lists contain the non-sensitive items where 
all items are likely to be selected among respondents (“ceiling” effect), those with 
the sensitive item list would self-identify by counting all the items. There is also 
some concern that respondents may view themselves as self-identifying in the case 
where the list has items where the respondent is likely to select none (“floor” effect). 
However, this “floor” effect is less problematic, as it requires the assumption that 
the interviewer can infer that respondents with the sensitive-item list are indicat-
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ing the sensitive behavior applies to them when reporting a count of one (Kuha & 
Jackson 2014). 
While LICT methods have not yet been explored in research previously, ICT 
has been used to estimate sensitive behaviors across a number of disciplines. For 
example, disciplines like development economics or political studies often adopt the 
ICT (at times referring to it as “list experiments”) to elicit very sensitive behaviors 
– e.g. vote buying in Turkey (Çarkoğlu & Aytaç 2015), voter intimidation in Russia 
(Frye et al. 2018) attitudes toward Female Genital Mutilation in Ethiopia (De Cao 
& Luz 2015) the presence of drug trafficking organizations in Mexico (Magaloni 
et al. 2012); and in conflict settings such as contemporary Afghanistan (Blair et al. 
2014). These studies can be extended to explore these phenomena across time using 
LICT. The implementation of the technique in fields such as development econom-
ics is facilitated by the fact that often researchers implement small scale experi-
ments which require observation before and after treatment, where the measures 
across time allow for implementation of the LICT. Given the frequent need for indi-
cators of sensitive behaviors in many disciplines, LICT may be of particular use. 
We motivate the usage of the technique in the next section through the descrip-
tion of a sensitive topic asked in surveys: sexual orientation. Then we describe the 
features of this innovative technique and the underlying assumptions, provide 
guidance on its implementation, discuss its limitations, and the ethical implica-
tions associated with it. We then present an empirical application of the method 
on the sensitive topic of sexuality. The implementation of the method is conducted 
using experimental data from a large scale nationally representative survey of the 
UK population, the Innovation Panel of Understanding Society: the UK Household 
Longitudinal Study. Three sets of estimates are compared using this experimental 
data: first, standard direct questions frequently asked in surveys to measure sexual 
identity; second, we explore ICT and LICT indicators measured at two consecutive 
waves of the longitudinal study; third, we examine extensions of the ICT and LICT 
using two lists to generate estimates. We conclude with a discussion of our findings, 
and implications for further research. 
Measuring Sensitive Questions in Surveys:  
Sexual Orientation
This substantive topic of analysis for the current research, sexual orientation, is 
chosen for both the importance and the complexity of obtaining reliable estimates 
in this area. Indeed, providing sound statistical information on the gay, lesbian, or 
bisexual populations (also called “sexual minorities”) is needed to inform policy 
makers on disadvantage and discrimination. However, obtaining good quality data 
is methodologically challenging, as sexuality is one of the most sensitive topics 
when asked about directly in social surveys. 
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An additional complication is that classification of people’s sexuality is com-
plex as “sexual orientation” is a multidimensional construct involving three different 
dimensions: sexual attraction, sexual behavior, and self-identification (Laumann et 
al. 1994). “Heterosexual/homosexual/bisexual attraction” indicates whether a per-
son is sexually attracted by someone of the same sex, of the opposite sex, or of both 
sexes, whereas “heterosexual/homosexual/bisexual behavior” indicates whether 
someone has had sexual experiences with someone of the same sex, opposite sex, or 
of both sexes. And sexual identity indicates self-identification into “heterosexual”, 
“homosexual”, “bisexual”, or “other” sexual identities. Classification of the popula-
tion could occur along any of these three dimensions (sexual attraction, behavior, 
and identity) or amongst any combination of them, and it is not clear which are most 
relevant for population estimation much less monitoring of equality (Aspinal 2009). 
Until now, large scale multi-purpose UK studies have measured sexual identity as 
self-identification into “heterosexual”, “homosexual”, “bisexual”, or “other” sexual 
identities, rather than these various dimensions. 
In addition to being a sensitive behavior “non-heterosexual” sexual identity, 
homosexual attraction and homoerotic behavior are also rare in the general popula-
tion. Indeed, nationally representative surveys suggest a low prevalence of “non-
heterosexual” sexual identity, homosexual attraction and homoerotic behavior in 
the UK. Results from the UK National Survey of Sexual Attitudes and Lifestyles 
III show that 3.3% of respondents identified as gay, lesbian, bisexual or other, 3.2% 
in the UKHLS and 1.9% self-identify as gay, lesbian or bisexual (the option “other” 
was not provided) in the 2013 British Social Attitudes Survey. In terms of same-sex 
sexual attraction and homoerotic behavior, data from the National Survey of Sexual 
Attitudes and Lifestyles III (2010) show that 10.6% of respondents declare being 
attracted by a person of the same sex and 10.5% declare having had sexual experi-
ences with a person of the same sex. 
Overall, there appears to be a low true prevalence of the behaviors of inter-
est, which may have consequences for using methods such as the ICT and LICT. 
Although Ahlquist (2017) finds that the ICT does not perform well with rare behav-
iors, Kiewiet de Jonge and Nickerson (2013) find empirical evidence that the ICT 
is more effective in estimating low prevalence behaviors than high prevalence. In 
particular, they find that while low prevalence items do not show evidence of artifi-
cial inflation (more reports than expected), high prevalence items show a tendency 
toward artificial deflation (less reports than expected). Given the possibility that 
the ICT (and by extension LICT) may bolster the measurement of low prevalence 
behaviors, the sensitive nature of sexual behaviors and the complexity of measuring 
sexual orientation, we consider the estimation of the all three dimensions of sexual 
orientation (attraction, behavior, and identity), as an interesting case study for the 
first implementation of the LICT. 
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Methodology of the ICT and LICT
In the ICT, survey sample members are divided randomly into two groups, with 
each being provided a list for which to provide a count of items that apply to them. 
One list has an additional item, the sensitive behavior of interest. The mean differ-
ence in list counts across the two groups theoretically should range between 0 and 
1. The result is the estimated prevalence of the sensitive behavior in the population. 
Formally, the estimated prevalence of the sensitive item using ICT is calculated as 
following:
ˆ ICT a s ap x x+= −  (1)
where:
 a sx + is the average number of items counted in list a plus the sensitive item;
 ax is the average number of items counted in list a.
As long as the two samples are independent the variance is the sum of the variances 
of each of these means, that is ( )a sVar x +  + ( )a .  Var x Since the ICT only uses half 
of the sample for each mean estimate, there is a loss in precision in the estimate, 
and the variance is larger than if the entire sample was used for each mean. 
As outlined above, one alternative to solve this problem of precision, as well as 
provide individual-level estimates, is the LICT. Each respondent is given both lists, 
one with the sensitive item and one without, and asked for counts of relevant items. 
These lists are given in different waves, although which lists goes in the earlier 
wave and which list goes in the later can vary. In particular, it is recommended that 
the sample is divided randomly such that half gets the list without the sensitive item 
and half the list with the sensitive item in the earlier wave, with each group getting 
the other list in the later wave. This balancing allows for effects from time invari-
ant items to potentially average out, assuming events are equally likely to occur for 
groups over time. The LICT then takes the differences in lists within individuals, 
opposed to the mean group differences of the ICT. The prevalence of the sensi-
tive behavior is estimated as the mean of the within individuals differences for the 
entire sample, formally:
( )( ) ,  ,  ,    ,  
1
ˆ 1  
n
LICT i a wi a s w s
i
p x x
n +
=
  
= −     ∑  (2)
where:
n is the total number of respondents 
( ),   ,    i a s w sx + is the number of items counted in list a plus the sensitive item for 
respondent i at the wave with the sensitive item in the list;
,   ,    i a wx is the number of items counted in list a for respondent i at the wave without 
the sensitive item in the list. 
7 Gaia/Al Baghal: The Longitudinal Item Count Technique
The variance of this estimate is based on the difference of dependent observations, 
hence can be expressed as 
( ) ( )( ) ( )
( )( )
,  ,  ,  ,  
,  ,  ,  ,  2 , 
ˆLICT i a wi a s w s
i a wi a s w s
Var p Var x Var x
Cov x x
+
+
= +
−
 (3)
Where the covariance term accounts for the dependency in measures. This expres-
sion can be simplified as ( )Var d  where ( )( ),  ,  ,    ,   i i a wi a s w sd x x+= − , and there is no 
need to compute the separate variances and the covariance. It is then possible to 
take the difference at the individual level and apply the standard variance estimator 
to the mean of these individual differences. 
Both the ICT and the LICT can also be extended using two lists. The Two-List 
ICT has been proposed to take advantage of the full sample in a cross-sectional 
setting, to overcome efficiency problems (Droitcour et al. 1991, Biemer & Brown 
2005). Each subsample receives one list with the extra item of interest and one short 
list without the item of interest (list sets a and b). As such the estimated prevalence 
of the sensitive item in the Two List ICT can be formalized as:
( )2 1 2 2ˆ  /ˆ ˆICT s sp p p= +  (4)
where:
1ˆ  s a s ap x x+= −
2ˆ  s b s bp x x+= −
Each list sets a and b lead to an ICT estimate in the same way as in (1), but then 
these are averaged to take the overall sample mean. The estimated variance for the 
Two Lists ICT is as follows:
( ) ( ) ( ) ( ) ( )( )2 1 2 1 2 1 22ˆ ˆ ˆ ˆ 4 ˆ1ICT s s s s s sVar p Var p Var p Var p Var pρ = + +    (5)
Where 1 2s sρ  is the correlation between the estimators of 1ˆ  sp and 2ˆ sp , with the 
expectation that this correlation is negative (Biemer & Brown 2005). The vari-
ance can also be estimated (as it is done here) using just the first two terms, i.e. 
( ) ( )( )2 21 ˆ  4 ˆs sVar p Var p  +   , given the complications in estimated 1 2s sρ  (see Biemer 
& Brown 2005). However, using this form of the variance will likely overestimate 
the true variance, as the last term in (5) is likely negative. This overestimate means 
a reduction in precision and wider confidence intervals, but conversely means there 
will be greater conservativism in significance testing.
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While Two-List ICT methods improve efficiency in estimates, there is still 
a lack of individual indicators. Since the LICT already uses the full sample, the 
benefit of having Two-List LICT is that there are multiple indicators of the sensi-
tive behavior, rather than one, which may solidify conclusions by relying on mul-
tiple rather than single data points. Like the LICT, the Two-List LICT is estimated 
within individuals, as all respondents receive both lists with and without the sensi-
tive item. In one wave, respondents receive list a with the addition of the sensitive 
item, and list b without the additional sensitive item, and in the other wave (again 
the order of wave can vary), the other version of each list a and b is given. Like the 
Two-List ICT, the Two-List LICT prevalence can be estimated via averaging the 
estimated prevalence of each of the two list sets a and b,
( ) ( )( )2 2ˆ  ˆ ˆ /LICT LICT a LICT bp p p= +  (6)
Where ( )ˆLICT ap  and ( )ˆLICT bp  are estimated separately via (2). The variance of the 
Two-List LICT then takes the form of the Two-List ICT reported in Biemer and 
Brown (2005)
( ) ( )( ) ( )( )(
( ) ( ) ( )( ) ( )( )
2
, (
1   
4
ˆ ˆ ˆ
ˆ ˆ2
LICT LICT a LICT b
LICT a LICT b LICT a LICT b
Var p Var p Var p
Var p Var pρ
 
= +  

+ 
 (7)
Where ( ) ( ),LICT a LICT bρ  is the correlation between the estimators of ( )( )ˆ  LICT ap and 
( )( )ˆ LICT bp . Given both list sets are used for each individual, the correlation estimate 
is more direct, and this is the variance estimator used in the following empirical 
example.
Data and Methods
Data come from an experiment implemented in the Understanding Society Innova-
tion Panel waves 8 and 9 (IP8 and IP9) (University of Essex 2018). Understanding 
Society: the UK Household Longitudinal Study (UKHLS) is a multidisciplinary 
study that focuses on a wide range of topics such as living arrangements, fertility, 
housing, economic activity, income, health, and political attitudes. Understanding 
Society includes an Innovation Panel (IP), a separate sample used to test method-
ological innovations in longitudinal surveys, in general, and Understanding Soci-
ety, in particular. The Innovation Panel target population is adults (aged 16+) living 
in Great Britain. The study aim is to interview each adult member of the house-
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hold and individuals are followed when they move to other parts of Great Britain. 
Sample members are interviewed every 12 months. The Innovation Panel mirrors 
Understanding Society in its design and it is a stratified, clustered, probability sam-
ple. Prior to the fifth wave (IP5), all interviews were conducted by interviewers, 
but moved to sequential mixed-mode web and CAPI design at IP5. Two-thirds of 
households were allocated to the mixed-mode design, while the other third were 
administered the standard single-mode CAPI design. In the mixed-mode treatment, 
if any household member did not respond to the web survey within three weeks, an 
interviewer was sent to attempt a face-to-face interview. A mop-up period allows 
respondents to complete in either web or telephone interviews, although no respon-
dents in the sample completed via telephone. All experimental allocations used in 
the current study are made independent of the mixed-mode experiment (described 
in detail in Jäckle et al. 2017).
To ensure that results of the various measures explored are comparable, and 
because the analysis of interest is across lists across waves, the analytic sample is 
defined as those who answered all lists given across both waves. Respondents who 
did not answer all of the lists, including those not responding to any list within a 
wave or those only responding at one wave are not included in this analysis. Overall, 
refusal to list questions across both waves was low, ranging from 3.4% of respon-
dents in IP8 on a question on sexual behavior to 0.5% of respondents in IP9 on a 
question on sexual identity. Also “don’t know” answers were rare, to levels lower 
than 0.7% in all items and waves. Further, due to the possibility that respondents 
could change waves in the mixed-mode allocation, the data are further restricted 
to respondents answering in the same mode across wave. This restriction removes 
any effect that the change of mode could have on responses across waves within 
respondents. This analytic sample has 1370 respondents. 
Experimental Design
Experimental design
The LICT in the IP was designed to measure all three dimensions of sexual ori-
entation (attraction, behavior, and identity), using two lists for each dimension, six 
in total. The lists are then repeated at the subsequent survey wave to derive the 
longitudinal element of the ICT. Respondents were randomly allocated at IP8 to 
one of two conditions. Each of the two conditions received three lists without a 
key and three with a key item, with the two groups differing on which set of lists 
were received. At IP9, each group received the reverse set of lists; i.e. if the respon-
dent received a list with the key item at IP8, that list with the same non-key items 
was presented at IP9 minus the key item or vice versa. Given two lists were used 
for each dimension, Two-List ICT and LICT estimates can also be made. Table 1 
shows the experimental design of the LICT.
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A basic check of whether the randomization worked tested differences across 
groups on age (in 7 categories), sex (male, female), marital status (single, formerly 
married, married), education (university/professional degree, A-level/GSCE, less 
education) and urbanicity (urban, rural). Generally, the randomization appears to 
have worked, with all comparisons across conditions not significantly different at 
p<0.05. 
Before the sexual identity ICT questions, the respondent was presented with 
a brief preamble which explained what was needed for each question; that is, only 
the counts of behaviors relevant to them. The wording of the introduction (as well 
as the full question wording for each ICT question) is presented in Appendix 1. 
As examples, three item lists are presented below, one on sexual attraction, one 
on sexual behavior and one on sexual identity, each including the sensitive item of 
interest. After each list on the same screen, respondents were presented with the 
question: “How many statements are true for you?” with the options “None are 
true”, “One statement”, “Two statements” “Three statements”, “Four statements”, 
“Five statements”. Questions without the key item did not have the “Five state-
ments” response option. 
Table 1 LICT implemented at IP8 and IP9 
IP8 IP9
Group 1
List A List A + S1
List B + S1 List B
List C List C + S2
List D + S2 List D
List E List E + S3
List F + S3 List F
Group 2
List A + S1 List A
List B List B + S1
List C + S2 List C
List D List D + S2
List E + S3 List E
List F List F + S3
Note: S1 refers to being sexual attracted from someone of the same sex, S2 refers to having 
had homoerotic sexual experiences (sexual experiences with someone of the same sex), 
and S3 refers to self-identifying as gay, lesbian, or bisexual.
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Example of item count on sexual attraction:
I have at least once been sexually attracted to someone who …
  is the same sex as me
  has a disability
  is fit and muscular
  grew up with me in my local area
  is ten or more years older than me
Example of item count on sexual experience:
I have at least once had an experience of a sexual kind – for example kissing, cud-
dling or sexual intercourse – with a person who …
  is the same sex as me
  has a disability
  is fit and muscular
  grew up with me in my local area
  is ten or more years older than me
Example of item count on sexual identity:
I would describe myself as being …
  gay, lesbian or bisexual
  stylish and fashionable
  disabled
  patient
  British
At each wave, the ordering of item counts (i.e. the different lists) was randomized 
across respondents, and the statements within lists were also randomized. 
The wording of the ICT questions was designed with the aim of mixing non-
sensitive items that were expected to be high prevalence with non-sensitive items 
that were expected to be low prevalence; this is consistent with the indication of 
the literature (see Glynn 2013). Indeed, if all items in the list are of a high preva-
lence, gay, lesbian, and bisexual respondents may count all items in the list, and 
thus self-identify themselves as gay, lesbians, and bisexuals, i.e. a “ceiling effect”; 
conversely, if all “non-sensitive” items are very rare (and perceived by respondents 
as being more rare than belonging to the gay, lesbian, and bisexual population), a 
“floor” effect may occur. 
Therefore we combined items that we expected to be low prevalence (e.g. “I 
would describe myself as being disabled”), with items that we expected to be high 
prevalence (e.g. “I would describe myself as being British”). When items were 
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designed, in early 2014, items: “I consider myself as being British” (list E) and “I 
consider myself as being European” (list F) were considered non-sensitive high 
prevalence items. However, the debate on the United Kingdom European Union 
membership (which developed in conjunction with the referendum, held on 26th 
June 2016) pervaded public opinion during the fieldwork for IP9 (summer 2016). 
This parallel timing may have increased the sensitive nature of these two items, 
and altered the estimating prevalence of the two items at IP9. Finally, the questions 
were designed so that the list of items would fit together and make sense to respon-
dents – as suggested by Droitcour et al. (1991).
To explore the possibility of “ceiling” and “floor” effects, Figures 1 and 2 pres-
ent the distribution of the items reported as true for each list which does not include 
the sensitive item. We focus on the extremes of the distribution (i.e. 0 and 4 true 
statements). In the dimensions of attraction (lists A and B) and behavior (lists C and 
D), the large majority (29.2% - 44.0%) of respondents, in both waves, reported that 
none of the items presented applied to them; conversely, in the identity questions 
(lists E and F) the “floor” effect was not problematic, as “none of the statements are 
true” was selected by only a small percentage of respondents (2.2% - 3.8%).
The evidence for “ceiling” effects is mixed. While lists A (attraction), list C 
(behavior) and E (identity) resulted with only a small proportion of respondents 
selecting that all “four statements are true”, ranging between 1.1% and 5.1%, lists 
B (attraction) and F (identity) respondents reporting that all four behaviors range 
between 16% and 20%. Similarly, while not quite as high, list D had 7.4% of respon-
dents (in IP8) and 10.4% (in IP9) selecting four statements are true. The more lim-
ited evidence for “ceiling” effects is reassuring, as “ceiling” effects are more prob-
lematic to ICT than “floor” effects (Kuha & Jackson 2014). 
In addition to the ICT, respondents were also asked a direct question on sex-
ual identity; sample members were randomly allocated to two different protocols, 
which vary in question wording and in mode of administration. These two proto-
cols are currently adopted in two large scale studies in the United Kingdom, i.e. 
Understanding Society: the UK Household Longitudinal Study (UKHLS) and the 
Integrated Household Survey (IHS). The protocols for the two studies are as fol-
lows:
Protocol 1 – UKHLS:
The question is asked in self-completion either by Computer Assisted Self-Inter-
view (CASI) or by Web.
Protocol 2 – IHS:
The question is asked Face-to-Face (in Computer Assisted Personal Interview, 
CAPI) with the aid of a showcard 
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 Figure 1 Distribution of Reported Items Excluding Sensitive Items, IP8
 Figure 2 Distribution of Reported Items Excluding Sensitive Items, IP9
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The visual design was identical in the Web and CASI versions of the UKHLS ques-
tion. The question wording for the two protocols, the showcard, and the interviewer 
instructions are presented in Appendix 1. The ICT questions were separated from 
the direct sexual identity question in the questionnaire in order to avoid carry-over 
effects between these survey tasks. 
Sample members were randomly allocated to receive either the UKHLS or 
IHS protocol. The experimental allocation was fully crossed with the allocation 
to the two lists ICT groups. Respondents were given the same protocol/question 
in both waves. Deviations to the experimental allocations were implemented to 
accommodate the mixed-mode nature of the survey design (Jäckle et al. 2017). Spe-
cifically, respondents completing the survey by Web answered the question accord-
ing to the self-completion UKHLS protocol, regardless of their original allocation. 
Results
Most surveys have attempted to directly measure sexual identity in questionnaires 
using a single question (or a small set of questions). These standard forms of ques-
tions are the basis of comparison for the Two-List LICT proposed here. Table 2 
below presents the self-reported sexual identity using the three different protocols: 
the UKHLS Web protocol; the UKHLS face-to-face protocol using CASI; and 
the IHS protocol directly asked by an interviewer using a showcard. While most 
respondents provided a response at both waves, the UKHLS protocols, which offers 
an explicit “Prefer Not to Say” option and are self-administered, has more respon-
dents refusing to respond than the IHS protocol.
In all instances, the large majority of responses indicated a heterosexual iden-
tification, with more than ninety-percent identifying so in all cases. Slightly more 
respondents identified as heterosexual in the IHS protocol in both waves, which 
was asked directly by an interviewer with a showcard. The small cell sizes for 
non-heterosexual responses make significance testing of the entire response dis-
tributions unreliable. However, tests of heterosexual/non-heterosexual responses 
(binary) show that the UKHLS CASI protocol elicited significantly less (at p<0.05) 
heterosexual responses than either the UKHLS Web (t(1362)=-2.76, p<0.01) 
or IHS protocol at IP8 (t(1362)=-2.04, p<0.05). At IP9, the UKHLS CASI pro-
tocol received significantly less heterosexual responses than the IHS protocol 
(t(1356)=-2.22, p<0.05), but is not significantly different from the UKHLS Web 
protocol. While not conclusive, these results are suggestive that, as expected, inter-
viewer-administered questions may lead to more responses seen as socially desir-
able. 
Although the above results suggest mode may reduce socially desirable report-
ing, it is unlikely to have entirely removed these pressures. As such, item count 
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techniques may improve reporting and estimates. Table 3 presents the estimates 
from the IP8 and IP9 ICT, as well as the LICT using data from both waves. Stan-
dard errors for each estimate are also presented. These standard errors show that as 
expected, given the use of the full sample in the LICT versus half in each ICT esti-
mate, the LICT improves efficiency over the ICT estimators. In every comparison 
between LICT and ICT estimates, LICT estimates have smaller standard errors.
Beyond that result, it is difficult to make other substantive conclusions. This 
difficulty is largely due to negative values that occur throughout the estimates. If 
ICT and LICT methods work, negative values should not occur, as respondents with 
longer lists (i.e. with the sensitive item) are expected on average to provide higher 
counts. This negative value indicates a negative prevalence of a sensitive behavior, 
and so is not interpretable. There is some evidence presented in Table 3 to suggest 
how this may occur. 
For example, the IP8 ICT estimate for List B is negative, while at IP9 the List 
B estimate is positive. This result may occur if those assigned to the List B without 
the sensitive item at IP8 truly had more non-sensitive items to report on average 
than those assigned to List B + S (with the sensitive item) at IP8, particularly given 
the expected low prevalence of the behavior. Respondents with the higher true aver-
age without the sensitive behavior in the list could report a higher mean at one wave 
Table 2 Self-reported sexual identity using direct questioning
IP8 IP9
UKHLS- 
Web
UKHLS-
CASI IHS 
UKHLS- 
Web
UKHLS-
CASI IHS
Heterosexual 94.9%(n=590)
91.6%
(n=348)
95.1%
(n=350)
93.4%
(n=581)
91.6%
(n=348)
94.6%
(n=348)
Gay or Lesbian 1.6%(n=10)
1.6%
(n=6)
0.8%
(n=3)
1.9%
(n=12)
1.8%
(n=7)
0.8%
(n=3)
Bisexual 1.9%(n=12)
1.1%
(n=4)
2.2%
(n=8)
1.1%
(n=7)
2.4%
(n=9)
1.6%
(n=6)
Other NA 1.3%(n=5)
1.1%
(n=4)
1.0%
(n=6)
1.3%
(n=5)
0.3%
(n=1)
Prefer Not to Say/
Refused
1.6%
(n=10)
4.5%
(n=17)
0.5%
(n=2)
2.6%
(n=16)
2.9%
(n=11)
1.4%
(n=5)
Don’t Know NA NA 0.3%(n=1) NA NA
1.4%
(n=5)
n 622 380 368 622 380 368
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(in this case List B at IP8) than those given the list with the sensitive behavior. 
Since these same respondents with the higher average are asked the same list with 
the sensitive item and the group with the lower average asked the list with only 
non-sensitive items, the expected difference would now be positive. Also, since the 
higher average respondents would also add in reports of the sensitive behavior, this 
average could be even larger than the negative value identified. This pattern is what 
occurs for List B in IP8 and List A in IP9. 
This explanation may not actually be what is occurring, and does not clearly 
explain all of the negative values in Table 3. There are negative values for List E 
and List F estimates at IP8. At IP9, while the List F ICT estimate is now positive, 
which could fit with the above explanation, the List E estimate is still negative, and 
somewhat larger in absolute value. Other explanations may also explain these nega-
tive values in ICT estimates, for example various forms of measurement error, such 
as counting and reporting error of relevant items.
The LICT also leads to negative estimates for List E and List F, and group 
differences cannot explain these values in the same way, given estimates are within 
individuals for the entire sample. One explanation is that the items used in these 
lists are not necessarily time invariant as these can change within respondents. For 
example, a respondent could count they were healthy (in List F) in one wave, but 
could be feel unhealthy in the other wave. However, to the extent that changes occur 
Table 3 ICT and LICT estimates
Dimension IP8 ICT IP9 ICT LICT
Attraction
List A
(S.E.)
0.12
(0.06)
-0.05
(0.07)
0.04
(0.03)
List B
(S.E.)
-0.08
(0.08)
0.21
(0.08)
0.07
(0.03)
Experience
List C
(S.E.)
0.15
(0.06)
0.05
(0.06)
0.09
(0.03)
List D
(S.E.)
0.07
(0.07)
0.09
(0.08)
0.09
(0.03)
Identity
List E
(S.E.)
-0.01
(0.04)
-0.04
(0.04)
-0.03
(0.02)
List F
(S.E.)
-0.20
(0.06)
0.02
(0.06)
-0.09
(0.03)
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equally over groups assigned to different lists at each wave, these changes should 
balance out and negative estimates avoided. 
While these time invariant items are very much a possible explanation for 
these negative values in the LICT, as well as other measurement errors (e.g. count-
ing), it should be pointed out that List E contains the item being “British” and List 
F has the item being “European”. As noted above, the lead-up and vote for the UK 
to leave the European Union occurred during the IP9 fielding period, which may 
have affected respondents’ counts of these items in a differential way than from IP8. 
If this was the case, which seems possible, the need to avoid a trend (i.e. an event 
affecting one wave differentially) in the LICT is violated. If this explanation is the 
case, it underscores the need to avoid items that may trend (although in this case, 
the possible trend was unforeseen at the design stage).
This trend explanation does not obviously explain the ICT estimates seen for 
Lists E and F at IP8 and IP9, as these are both cross-sectional estimates. To the 
extent that the trend explanation holds, at least LICT results are understandable. 
The LICT also appears to provide better estimates elsewhere, as there are no other 
negative estimates, unlike for the ICT. Further, the estimates across lists within a 
dimension (which are estimating the same sensitive item) vary less for LICT esti-
mates than for ICT estimates. The similarity in LICT estimates across lists within 
dimension suggests the possibility (although not certainly) that the LICT estimates 
do not depend on list, whereas with ICT the larger variation across lists does not 
suggest this possibility. 
Although the direct questions asked only about identity, which can be a very 
different construct to attraction and experience, it is also potentially useful to com-
pare ICT and LICT estimates to these direct questions. Using the results originally 
presented in Table 2 as a baseline is also suggestive about the usefulness of esti-
mates of list methods. For example, while the standard of assessing methods to 
improve reporting of sensitive behaviors is “more is better” (e.g. Tourangeau & 
Yan 2007), ICT estimates in Table 3 are at times very much more than those of the 
direct questions. For example, the UKHLS and IHS protocols provide estimates 
ranging from 2.7% to 3.5% identifying as being homosexual or bisexual. Compara-
tively, based on List A at IP8, the ICT estimates 12% of respondents have homo-
sexual attraction and using List B the ICT provides an estimate 21% for the same 
(these may be due to the differences in non-sensitive items across groups, explained 
above). Conversely, for the LICT estimates for homosexual attraction is 4% based 
on List A and 7% on List B, so more than the direct questions, but not as drasti-
cally as the ICT estimates. The ICT estimate for homosexual experience based on 
List A is also 15%; however, the remainder of ICT estimates is relatively smaller or 
negative. 
A suggested improvement to the ICT which may improve estimates is the 
Two-List ICT (Biemer & Brown 2005). In this case, Two-List ICT averages esti-
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mates from the two lists within each dimension presented in Table 3, within waves. 
The LICT can also be extended to the Two-List LICT using the same averaging of 
estimates from lists within dimension. The estimates of Two-List ICT and Two-List 
LICT and the standard errors for these are presented in Table 4. 
Both methods lead to negative estimates for Identity (Lists E and F), continu-
ing to suggest problems with the method, noting the potential issues with these 
specific lists. However, there are no other negative values identified for any other 
estimate, which is an improvement over single-list ICT estimates, but consistently 
the same for LICT estimated. The Two-List ICT estimates are relatively smaller 
due to the averaging effect, and the drastically larger values are generally gone. The 
Two-List ICT estimate standard errors are also smaller than the single-list ICT esti-
mates, demonstrating the benefit of Two-List ICT over the single-list version (even 
with the possibly conservative estimate of variance). Comparatively, the Two-List 
LICT estimates and standard errors are largely the same, given the small variation 
in individual list estimates. This consistency is reassuring in that lack of consis-
tency (as in the ICT) is suggestive of possible problems. While there is still prob-
lematic evidence, and it does not prove the success of the LICT, lack of consistency 
is not a problem in the current application. 
Discussion and Conclusions
This paper describes a new technique for collecting data on sensitive topics in sur-
veys, extending on Item Count Technique methods: the Longitudinal Item Count 
Technique. Unlike the traditional ICT, this method uses the full sample and pro-
vides individual-level data. While results suggest some problems, the LICT results 
also provide evidence of the method’s potential usefulness. The main problem iden-
tified is negative LICT estimates in two instances. Certainly negative estimates are 
problematic in any item count method; a negative prevalence is obviously not a true 
Table 4 Two-List ICT and Two-List LICT Estimates
Dimension IP8 Two-List ICT IP9 Two-List ICT Two-List LICT
Attraction 0.02(0.05)
0.08
(0.05)
0.06
(0.04)
Experience 0.11(0.05)
0.07
(0.05)
0.09
(0.03)
Identity -0.11(0.04)
-0.01
(0.04)
-0.06
(0.03)
19 Gaia/Al Baghal: The Longitudinal Item Count Technique
outcome. However, it is suggested that in this instance, the failure of the LICT to 
produce realistic estimates are due to the violation of the assumption that there is 
no trend in the data over time. The two lists that led to negative LICT estimates 
contained non-sensitive items regarding being British and European; the second 
administration of these lists occurred during the lead up-to and aftermath of the 
UK referendum to leave the European Union. Although problematic, if these nega-
tive values are due to items that trended, then future implementations of LICT may 
be able to avoid this problem with careful selection of items. Still, this explanation 
is not the only one which may explain the problems identified. In particular, the 
LICT lists used time variant items, which may have caused instability in responses; 
however, the balancing of lists across waves with a two-group design hopefully 
countered much of this impact. 
Evidence suggesting the potential usefulness of the LICT exists in that it out-
performed traditional ICT methods in a number of ways: it had lower standard 
errors, varied less on lists measuring the same dimension, and provided estimates 
that were greater, but not drastically so, than differing direct questions on sexual 
identity, the sensitive behavior of interest. While these results do not prove that 
the LICT is reliable or accurate, it is suggestive and at least does not prove that the 
method definitively does not work. 
To ensure that the LICT method is useful, further research is needed. In par-
ticular, more applications of the LICT are needed using differing sensitive behav-
iors, especially where true values are known (if possible). The LICT methods here 
were all completed using self-completion data collection (CASI and Web). Research 
using face-to-face interviewing is also needed, as self-completion may have a dif-
ferential impact on response and respondents, as some respondents may not be able 
to self-complete the questions. 
From a design perspective, the downside of the LICT is that it requires mul-
tiple waves of data collection, which increases costs, while ICT or direct questions 
can be handled in a cross-sectional study. It should also be noted that other guide-
lines for the design of the traditional ICT are relevant also for the LICT (see Glynn 
(2013) for a recent summary of guidelines). Among the important design issues, 
in the application of the LICT, researchers need to consider whether an ethical 
approval is needed for data collection. Indeed, the LICT poses more challenges 
than the ICT from an ethical point of view, as respondents are revealing their sensi-
tive behaviors by answering both, and they may not be aware of revealing them. 
Furthermore, if respondents do realize they are being asked to reveal their 
sensitive behavior without being asked explicitly may lead to survey drop-out, or, in 
the context of a longitudinal study, panel attrition. The impact of asking the sensi-
tive behavior to all respondents in the LICT may vary on which list (with or without 
the sensitive item) is presented at the earlier and later waves. For example, respon-
dents may remember having answered already the short list in an earlier wave, the 
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additional item in the later wave may make the realization of revealing the sensi-
tive behavior more likely. Additionally, the length between waves may impact the 
method; longer lags between waves may increase the chance respondents do not 
remember whether they answered a similar question before. Shorter lengths could 
have the opposite effect. 
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Appendix 1: Question wording
Item Count Technique (CASI & WEB)
Introduction
“The next set of questions will ask you to count the number of statements that are 
true for you. Please only count the number of statements. We are not interested in 
knowing which statements are relevant for you.”
Group 1
Item count list A 
I have at least once been sexually attracted to someone who …
  has a disability
  is fit and muscular
  grew up with me in my local area
  is ten or more years older than me
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements 
Item count list B + sensitive item
I have at least once been sexually attracted to someone who …
  is the same sex as me
  wears the latest trends and fashions
  has a tattoo or body piercing
  is of a different ethnicity to me
  is from a different class background to me
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements
Five statements
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Sexuality item count list C
I have at least once had an experience of a sexual kind – for example kissing, cud-
dling or sexual intercourse – with a person who …
  has a disability
  is fit and muscular
  grew up with me in my local area
  is ten or more years older than me
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements
Item count list D + sensitive item
I have at least once had an experience of a sexual kind – for example kissing, cud-
dling or sexual intercourse – with a person who …
  is the same sex as me
  wears the latest trends and fashions
  has a tattoo or body piercing
  is of a different ethnicity to me
  is from a different class background to me
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements
Five statements
Sexuality item count list E
I would describe myself as being …
  stylish and fashionable
  disabled
  patient
  British
How many statements are true for you?
None are true
One statement
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Two statements
Three statements
Four statements
Sexuality item count list F + sensitive item
I would describe myself as being …
  gay, lesbian or bisexual
  healthy
  tolerant
  European
  working class
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements
Five statements
Group 2
Sexuality item count list A + sensitive item
I have at least once been sexually attracted to someone who …
  is the same sex as me
  has a disability
  is fit and muscular
  grew up with me in my local area
  is ten or more years older than me
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements
Five statements
Sexuality item count list B
I have at least once been sexually attracted to someone who …
  wears the latest trends and fashions
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  has a tattoo or body piercing
  is of a different ethnicity to me
  is from a different class background to me
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements
Sexuality item count list C + sensitive item
I have at least once had an experience of a sexual kind – for example kissing, cud-
dling or sexual intercourse – with a person who …
  is the same sex as me
  has a disability
  is fit and muscular
  grew up with me in my local area
  is ten or more years older than me
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements
Five statements
Sexuality item count list D
I have at least once had an experience of a sexual kind – for example kissing, cud-
dling or sexual intercourse – with a person who …
  wears the latest trends and fashions
  has a tattoo or body piercing
  is of a different ethnicity to me
  is from a different class background to me
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements
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Sexuality item count list E + sensitive item
I would describe myself as being …
  gay, lesbian or bisexual
  stylish and fashionable
  disabled
  patient
  British
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements
Five statements
Sexuality item count list F
I would describe myself as being …
  healthy
  tolerant
  European
  working class
How many statements are true for you?
None are true
One statement
Two statements
Three statements
Four statements
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Direct questions:
Protocol 1 – IHS
Mode: Face-to-Face with showcard 
Question wording: “Which of the options on this card best describes how 
you think of yourself? Please just read out the number next to the 
description.”
SHOWCARD 
27. Heterosexual / Straight
21. Gay / Lesbian
24. Bisexual
29. Other
Note: “Don’t Know” and “Refuse” were not displayed in the showcard. 
Interviewers recorded “Don’t Know” and “Refuse” if those where spon-
taneous answers of the respondent.
Mode: Telephone
Question wording: “I will now read out a list of terms people sometimes use 
to describe how they think of themselves: “Heterosexual or Straight”, 
“Gay or Lesbian”, “Bisexual”, or “Other”. As I read the List Again 
please say ‘yes’ when you hear the option that best describes how you 
think of yourself.
Heterosexual or Straight
Gay or lesbian
Bisexual
Other”
Interviewer Instruction: on first reading, read list to end without pausing. 
Note that “heterosexual or straight” is one option “gay or lesbian” is one 
option. On second reading, please pause briefly after each option.
Protocol 2 – UKHLS 
Mode: WEB or CASI
“Which of the following options best describes how you think of yourself?
Heterosexual or Straight
Gay or Lesbian
Bisexual
Other
Prefer not to say”
